Granulomatous mastitis is an uncommon inflammatory disease that typically presents with painful breast lesions. Recent publications have brought to light a specific subset of granulomatous mastitis patients with a distinct histological pattern of disease termed, "cystic neutrophilic granulomatous mastitis" (CNGM). Although many cases of granulomatous lobular mastitis have been thought to be idiopathic, this rare subset of an uncommon disease has been linked to infections with Corynebacterium species. Herein, a cohort of CNGM patients from a large, tertiary care, North-American, academic medical center is presented. Correlative demographic, clinical, radiographic, pathologic, microbiologic, management, and outcomes data are provided.
| INTRODUCTION
Inflammatory mastopathies are most commonly encountered in breastfeeding women who report clinical symptoms of pain, erythema and swelling. Such conditions are often treated with antimicrobial agents and may require surgical intervention in settings complicated by abscess formations. [1] [2] [3] Such inflammatory disorders of the breast may be associated with significant morbidity and in some instances may lead to disfigurement. Mastitis can be categorized by duration with clinical and histological groups including:
acute-neutrophilic, subacute-granulomatous, and chronic-lymphocytic/plasma cellular forms. Potential causes of this spectrum of diseases are variable and may can include both infectious and noninfectious (autoimmune mediated) inflammatory mechanisms. [1] [2] [3] [4] [5] [6] [7] [8] [9] Granulomatous lobular mastitis is an uncommon subtype of mammary inflammation in women of reproductive age which is not necessarily associated with breastfeeding and can present with painful palpable breast masses ranging from 1 to 10 cm in size. [1] [2] [3] [4] [5] [6] Despite extensive clinical, imaging, pathologic, and microbiologic studies, a subset of patients with granulomatous lobular mastitis remains for which no specific etiology can be determined. Such patients are at times labeled as having "idiopathic granulomatous lobular mastitis." case series reviews reporting a cumulative 46 additional patients with cystic neutrophilic granulomatous mastitis. 3, 6, 7 This subset of granulomatous mastitis appears to have a unique bacterial etiology and corresponding histopathology, and the terminology of cystic neutrophilic granulomatous mastitis (CNGM) has been propagated in both ongoing investigations and textbook publications. 9, 10 The management of patients with CNGM is known to be incon- When performed, microbiologic studies including gram stains and bacterial cultures were carried out using standard protocols within the Cleveland Clinic microbiology laboratory. Tissue Gram stains performed on formalin-fixed paraffin-embedded sections were performed using standard protocols within the Cleveland Clinic histology laboratory. Broad-range (16S rDNA) polymerase chain reaction (PCR) testing was performed on formalin-fixed and paraffin-embedded tissue blocks from three of the six cases. In each case, the acutely inflamed microcystic areas housing organisms of interest were marked on glass slides (CDS), and corresponding areas of tissue were punched from the block. These tissue cores were then deparaffinized using xylene and ethyl alcohol. The cores were allowed to dry for 12 hours. The tissue was then digested with Lysis buffer and proteinase K at 65°C. After digestion, the supernatant was extracted using bioMérieux easyMag, and DNA concentration was measured by NanoDrop ND1000. PCR was then performed, targeting the 16S gene, tuf gene, and rpoB. DNA sequencing was performed on ABI 3730 (SEQGEN).
| RESULTS

| Demographics
All six patients in this retrospective case series review were female.
Their ages ranged from 32 to 38 years (mean age of 35 years). Three of the six patients (50%) were Caucasian, and the other three were Asian, African American, and Hispanic. One patient (17%) was a former tobacco smoker. Three of the patients (50%) reported prior history of breast disease, either previous abscesses or fibrocystic disease. One patient (17%) reported breast trauma within a week antecedent to the development of symptoms, and one patient (17%) was breastfeeding at the time of diagnosis (Table 1) .
| Clinical and radiographic presentations
All six patients presented clinically with a painful palpable mass. One of the patients (17%) was noted to have overlying cutaneous erythema, and one of the patients (17%) presented with nipple discharge. Right breast laterality of involvement was seen in four of six patients (67%), and the largest abscess dimensions per case by imaging ranged from 0.7 to 9.6 cm with a mean greatest size of 4.1 cm.
Ultrasound imaging was conducted on all six patients, and mammograms were performed on three of six patients ( Figure 1 ). Breast imaging reporting and data system (BI-RADS) values ranged from 0 to 4c. The most commonly used descriptive language in imaging reports was "irregular mass" (Table 2 ).
| Pathologic and microbiologic findings
Tissue specimens were collected from all six patients during the Length of follow-up since resolution of CNGM symptoms for the 
| DISCUSSION
Historically, many histologically proven cases of granulomatous lobular mastitis have been termed "idiopathic," as specific etiologies for inflammatory host responses in such patients were undetermined. A correlation between CNGM and Corynebacterium species infections has been suggested by multiple authors. [3] [4] [5] [6] [7] [8] 11, 17 Increased communication could afford the use of media supplemented with Tween to enhance the recovery of these fastidious pathogens. 18 Increased clinical awareness of CNGM as a discrete entity may also result in breast imagers, infectious disease consultants, and surgeons raising appropriate clinical differential diagnoses with laboratory colleagues.
In addition to improving the understanding of this disease in our center, the authors hope to raise wider awareness of CNGM as a unique form of granulomatous mastitis with a link to "Diphtheroid" 
